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Tactical Approach To Computing and
- Communicating Sonar Performance
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Philosophical Approach

Measure what you can (with uncertainties)
Model what you must.
Use tactically relevant metrics to measure uncertainty and
communicate it.
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Procedure

Performance Prediction based upon archival environmental data.
Measure environment with associated uncertainty

Ambient Noise measurement

Sound Speed Measurements (could be MODAS)
|Id EOF s and generate random ensemble of sound speed proflles
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Heaney, K.D., Active Rapid Geo-acoustic Characterization. IEEE Journal of Ocean Engineering, 2004. (in review)




Scenario

Shallow water Mediterranean

Towed line array — passive detection

Dynamic ambient noise field (omni
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Measured Acoustic Data
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Ambient Noise (AN) Distributions

Omni Noise Histogram Beam Noise Histogram
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Archival Prediction

WARNING :
Based upon ARCHIVAL
Database. Confidence Unknown
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Sound Speed Measurements
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- Acoustic Observable Distributions
- Sound Speed Variability
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Rapid Geo-acoustic Characterization

» Measure acoustic observables from measured
striations

- — Striation slope strlatlon spacmg RL slope VS range.

Heaney, K.D., Rapid Geoacoustic Characterization Using a Ship of Opportunity.
IEEE Journal of Ocean Engineering, 2004. 29(1): p. 88-99.

Heaney, K.D., Rapid Geoacoustic Characterization: Applied to Range-Dependent Environments.
IEEE Journal of Ocean Engineering, 2004. 29(1): p. 43-50.



RGC results
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JAcoustic Observable Distributions
Geo-Acoustic Variability
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Computed Transmission Loss

Computed TL
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Average Detection Performance c=4.97dB
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Instantaneous Detection Performance o=4.97dB
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c=0.46 dB




Range N-S (km)
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Instantaneous Detection Performance c=0.46dB

10 5 0 5 Measured Geo-acoustics
Range E-W (km) Measured Sound Speed
Confidence Good



Conclusion

e Using a combination of measurements, inversions and
modeling we have an approach to communicate the
Instantaneous (as well as time-averaged) uncertainty
and confldence to the operator

Heaney and Cox,, A Tactical Approach to Environmental Uncertainty and Sensitivity. §&
IEEE Journal of Ocean Engineering, 2004. submitted



